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AMENDMENTS 

Please cancel claim 10, 20, 28, and 40, 
Please amend claims 1, 11, 21. 29, 35, and 36. 
A complete list of the pending claims follows: 

1. (Currently Amended) A piston head assembly for reciprocating in a 
cylinder, the cylinder having an inside surface, ihe inside surface having an inside 
diameter, the piston head assembly comprising: 
a piston hab comprising: 

an annular flange having an outer surface; and 
an annular resilient piston seal mounted on the piston hub, the annular 

resilient piston seal comprising: 

an annular beel section of a first resihent material havmg a first 
hardness, the annular flange concentrically embedded into a posterior 
portion of ttie annuhir heel section, an outer portion of the posterior portion 
of the annular heel section surrounding a portion of the outer surface of the 
annular flange; and 

a lip section of a second rtssilient material, the second resilient 
material having a second hardness with the second hardness being less than 
the first hardness, tbe lip section concentrically connected to an anterior 
portion of the annular heel section, the lip section sealing with the inside 
surface of the cylinder^ 

wherein thft first resilient material is a polyurethane . 

2. (Original) The piston head assembly of claim 1, wherein the annular 
resilient piston seal is bonded to the piston hub. 

3. (Original) The piston head assembly of claim 1, wherein the annular heel 
section sunounds the entire outer surface of the annular flange. 

4. (Original) The piston head assembly of claim 3, the annular flange 
comprising; 

an annular lip on a posterior surface of the annular flange, the heel section 
overlapping the annular lip. 
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5. (Previously Amended) The piston head assembly of claim 1 , the lip section 
comprising; 

an annular projection formed in an outer surface of the lip section, the 
annular projection having a maximum outer diameter in an interior portion of the 
annular projection greater than the inside diameter of the inner surface of the 
cylinder, the annular projection compressible upon insertion of the piston head 
assembly into the cylinder, fonning a seal. 

6. (Original) The piston head assembly of claim 5, the annular projection 
formed by machining the second resilient material. 

7. (Original) The piston head assembly of claim 5, the annular projection 
fomied by molding the second resihent material, 

8. (Original) The piston head assembly of claim 5, wherein the annular 
projection has a generally triangular cross section. 

9. (Previously Amended) The piston head assembly of claim 1, wherein the 
second resilient material is a polyurethane. 

10. (Cancelled). 

11. (Currently Amended) A resihent annular piston seal for mounting on a 
piston head for reciprocating in a cylinder, the cylinder having an inside surface, the inside 
surface having an inside diameter, ihe resihent annular piston seal comprising: 

an annul ar flange having an outer sui face; 

an annular heel section of a first resilient material having a first hardness, 
the annular flange concentrically embedded into a posterior portion of the annular 
heel section, an outer portion of the posterior portion of the annular heel section 
surrounding a portion of the outer surface ol'the annular flange; and 

a lip section of a second resilient material, the second resilient material 
having a second hardness with the second hardness being less than the first 
hardness, the lip section concentrically connected to an anterior portion of the 
annular heel section, the lip section sealing with the inside surface of the cylinder^ 

'X 
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vi/hf^rain the first resili&at TnatRn'al is a. polviirethane. 

12. (OiiginaJ) The pistoi\ seal of claim 1 ] , wherein the piston sea] is bonded to 
the annular flange. 

13. (Original) The piston seal of claim 11^ wherein the annular heel section 
surrounds the entire outer surface of the annular flan£;e. 

14. (Original) The piston seal of claim 13, the annular flange comprising: 

an annular Up on a posterior surface of the annular flange, the annular heel 
section overlapping the annular )ip. 

15. (Previously Amended) The piston seal of claim 11. the lip section 
comprising: 

an annular projection formed in an outer surface of the lip section, the 
annular projection having a maximum outer diameter in an interior portion of the 
annular projection greater than the inside diameter of the inner surface of the 
cylinder, the annular projection compressible upon insertion of the piston head 
assembly into the cylinder, forming a seal. 

16. (Original) The piston seal of claim 15. the annular projection fomied by 
machining the second resilient material. 

17. (Original) The piston seal of claim 15, the annular projection formed by 
molding the second resilient material, 

1 8. (Original) The piston seal of claim 1 5, wherein the annular projection has a 
generally triangular cross section. 

19. (Previously Amended) The piston seal of claim U, wherein the second 
resilient material is a polyurethane. 

20. (Cancelled). 
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21. (Cuirently Amended) A method of scaling a piston head for reciprocating 
in a cylinder, the cylinder having an inside surface, the inside surface having an inside 
diameter, the method comprising the steps of: 

fonning an annular heel section from a first resilient material having a first 

hardness; 

concentrically embedding an annular flange in a posterior portion of the 
annular heel section, covering a portion of tlie outer surface of the annular flange 
with the first resilient material; 

attaching the annular heel section to the annular flange, forming a piston 

head; 

concentrically forming an annular lip section from a second resilient 
material having a second hardness onto an anterior surface of the annular heel 
section, with the second hardness being less than tlie fibrst hardness, the annular lip 
section having a maximum outer diameter in an interior portion of the annular lip 
section larger than the inside diameter of the inside sturface; and 

inserting the piston head into the cylinder, comprising the step of. 
radially compressing the annular lip section to form a seal^ 

wherein the first resilient material is a polyurethane. 

22. (Original) The method of claim 21, the step of attaching the annular heel 
section to the annular flange comprising the step of: 

bonding the annular heel section to the annular flange. 

23. (Original) The method of claim 21, the step of concentrically embedding 
an annxUar flange in a posterior portion of the armuliir heel section comprismg the step of: 

covering the entire outer surface of the annular flange with the annular heel 
section. 

24. (Original) The metliod of claim 23, iurther comprising the step of: 
concentrically fonning an annular lip in a posterior surface of the annular 

flange; and 

the step of embedding the annular flange comprising the step of: 
wrapping the annular heel section around the outer surface of the annular 
flange onto the annular hp of the annular flange. 
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25. (Cancelled). 

26. (Previously Amended) The method of claim 21, the step of concentrically 
forming an annular lip section comprising the step of: 

forming an annular projection on an outer surface of the lip section, the 
annular projection having a maximum outer diameter in an interior portion of the 
annular projection equal to the maximum outer diameter of the lip section. 

27. (PJ^^o^^^y Amended) The method of claim 21, wherein the second 
resilient material is a polytu^thane. 

28. (Cancelled). 

29. (Currently Amended) A method of improving the life of a reciprocating 
piston seal in a cylinder, the cylinder having an inside surface, the inside surface having an 
inside diameter, the method comprising the steps of: 

forming a resilient annular piston seal from a resilient material onto an 
annular piston hub having an anterior surface, a posterior siuface, and an outer 
surface, the resilient armular piston seal fonned onto the anterior surface of the 
piston hub, the resihent annular piston seal generally having an outer diameter less 
than the inside diameter of the cylinde r, comprising the steps of:? 

forming a heel portion of arfest the resilient material having a first 
hardness onto the anterior surface of the piston hub; and 

concentrically forming a lip portion of a second resilient material 
having a second hardness onto the heel portion distal firom the piston hub, 
with the second hardness being less than the first hardness; and 
forming the resihent material around a portion of the outer surface of the 
piston hub, covering the portion of the outer surface of the piston hub^ 
wherein the resilient material is a nolvurethane . 

30. (Original) The method of claim 29, the step of forming the resilient 
material around the portion of the outer surface of the piston hub comprising the step of: 

bonding the resihent annular piston seal to the piston hub- 



O525H6.00O3 HOUSTON 271*011 6 

Received from < 7132360822 > at 5/23/03 8:01:28 PM [Eastern Daylight Time] 



05/23/2003 19:07 FAJ 7132380822 AKIN GUMP HOU El 008 



31. (Original) The method of claim 29, the step of forcDing the resilient 
material aroxind the portion of the outer surface of the piston hub coraprising the steps of: 

forming a annular Up in the posterior surface of the piston hub; and 
wrapping the resilient material over th*; annular Hp* 

32. (Cancelled). 

33. (Previously Amended) The method of claim 29, the step of forming a 
resilient anntdar piston seal further comprising the step of: 

forming a concentric annular projection in the lip portion having a 
maximum outer diameter in an interior portion of tlie concentric annular projection 
greater than the inside diameter of the cylinder, 

34. (Original) The method of claim 33, wherein the concentric annular 
projection has a generally triangular cross-section. 

35. (Currently Amended) A piston head assembly for reciprocating in a 
cylinder, the cylinder having an inside surface, ihe inside surface having an inside 
diameter, the piston head assembly comprising: 

a piston hub comprising: 

an annular flsmge having a first surface, a second surface, and an 
outer surface connecting the first surface and the second surface; and 
a first aimular resihent piston seal mounted on the first surface of the piston 
hub, the first annular resilient piston seal comprising: 

a first annulaj" heel section of a first resihent material having a first 
hardness; and 

a first lip section of a second resilient material, the second resihent 
material having a second hardness wiih the second hardness being less than 
the first hardness, the lip section concentrically connected to the first 
annular heel section distal to the annular flange; 

a second annular resilient piston seal mounted on the second surface of the 
piston hub, the second annular resilient piston comprising: 

a second annular heel section c>f the iirst resilient material; and 
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a second lip section of the second resilient material, the second lip 
section concentrically connected to the second annular heel section distal to 
the annular flange; and 

an annular middle section of the first resihent material connecting the first 
annular resilient piston seal and the second annular resilient piston seal, the annular 
middle section covering the outer surface of the aimular flange^. 

wherein the first resilient material is a polvi^irethanc . 

36. (Currently Amended) A piston head assembly for reciprocating in a 
cylinder, the cylinder having an inside surface, the inside surface having an inside 
diameter, the piston head assembly comprising; 



an annular flange having an anterior surface, an outer surface and a 
posterior surface; and 

an annular resilient piston seal mounted on the piston hub, the annular 
resihent piston seal comprising; 

an annular heel section of a first resilient material having a first 
hardness mounted on the anterior surfuce of the annular flange; 

an annular bumper secrion of the first resilient material covering the 
outer surface of the annular flange at an intersection between the outer 
surface and the posterior surface; and 

a lip section of a second resilient material, the second resihent 
material having a second hardness wiih the second hardness being less than 
the first hardness, the hp section concentrically connected to the annular 
heel section distal to the annular flange^ 
wherein the first resdlient material is a polyurethane. 

37. (Previously Amended) The piston head assembly of claim 36. the lip 
section comprising: 

an annular projection formed in an outer surface of the lip secrion, the 
annular projection having a maximum outer diameter in an interior portion of the 
annular projection greater than the inside diameter of the inner surface of the 
cylinder, the annular projection compressible upon insertion of the piston head 
assembly into the cylinder, Ibrming a seal. 
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38. (Original) The piston head assembly of claim 37, Avherein the annular 
projection has a generally triangular cross section. 

39. (Previously Amended) The piston head assembly of claim 36, wherein the 
second resilient material is a polyurethane. 

40. (Cancelled), 
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